The author studies the private equity divestments in Eastern Europe and tests a long-term relation between these divestments and the real GDP variation. This research paper focuses on a sample covering the period 2000-2013 which considers the dynamics of the private equity divestments during the last financial crisis. The empirical analysis follows the methodology developed by Granger (1969) , Toda and Yamamoto (1995) , Dufour and Renault (1998) , Konya (2004 ), Foresti (2006 and Onuoha, Okonkwo, Okoro, Kingsley (2018). The analysis shows that Eastern European private equity divestment market is still emerging characterized by high volatilities. The results prove that GDP recession explains in at certain degree the evolution of private equity divestments during the crisis. However, the Granger causality test shows that the information provided by the past variation of the real GDP cannot allow us to predict the short-term movements of private equity divestments in Eastern Europe.
Introduction
This research aims at answering to the question if there is a causal link between the evolution of private equity divestments and the evolution of economic growth in Eastern European countries? Following the financial crisis, the uncertainties surrounding the instability of the Eastern European countries in relation to the public accounts and the sovereign debt led to market conditions that were unfavourable for the private equity 2 investments and the investors were looking to divest from the private equity funds and they were looking for other opportunities. As a result of the financial crisis the private equity divestments reached record levels, the total of divestments amounted to EUR 1.6 billion in 2011, which was an increase of nearly 5 times compared to the value of the previous year. During the last years of our study, the private equity divestments remained relatively high: approx. EUR 1 billion in 2012 and EUR 741 million in 2013. In order to understand whether the economic recession plays a role in this equation of private equity divestment, we will study whether there is a bivariate causal link between both the values of the previous years of the real GDP variation and the evolution of private equity divestments as well as a study of the link between the current values of private equity divestments in Eastern Europe and their past values. For this reason, we conducted a Granger causality test and the modified Wald test that has as endogenous variable the change in GDP in real terms. However, it should be noted that by using the Granger test, we only wish to demonstrate the existence of a possible relationship between the real GDP variation and the private equity divestments evolution without supporting the existence of a structural economic link between both variables. This research outlines the dynamics of the private equity divestments during the last financial crisis. Furthermore, we have shown the emergence of the private equity market in Eastern Europe in terms of GDP percentage and we believe that this market still has a lot to prove. The remaining of this research will provide a brief description of the data and the econometric model that will underpin the empirical results obtained. In the empirical analysis we tried to determine a significant linear regression between the evolution of the private equity divestments in Eastern Europe and the real GDP change. From this linear regression we built the Gragner test to study a possible long-term or short-term relationship between the two variables. Finally, the final section of the chapter concludes on how to address the main challenge for the evolution of private equity divestments in Eastern Europe.
The market of private equity divestments in Eastern Europe
Following the financial crisis, the private equity market in Eastern Europe faced serious capital outflows and during this research we will try to understand whether the economic downturn is a significant determinant factor for a private equity fund wishing to withdraw the capital invested in a non-listed company. The private equity funds in Eastern Europe experienced a strong acceleration of divestments levels during the crisis. It should be noted that we focus our research on the private equity market in Eastern European countries, such as Bulgaria, Figure 1 The evolution of the private equity divestments in Eastern Europe (Million euros) Source: the author"s prelucrations based on the information provided by the report "European Private Equity Activity 2016".Available: www.evca.eu.
As highlighted by the Figure 1 , the private equity divestments in Eastern Europe were quite low during the pre-crisis period. This phenomenon was mainly due to the fact that private equity investments were not so developed in Eastern Europe in the early 2000s. However, the maximum level of private equity investment was reached in 2011 (EUR 1.6 billion) when the crisis hit the hardest the European emerging markets economies.
To be noted that a more positive message would be that in the last two years of our sample, the trend of private equity divestments has declined. The total value of the private equity funds exits in Eastern Europe declined by 34% in 2012 compared to the previous year and by 31% in 2013 compared to 2012. During the last years the private equity divestments process in Eastern Europe countries continued to slow down reaching EUR 1 bn in 2016 compared to EUR 1.6 billion in 2011. The private equity market in Eastern Europe is an emerging market characterized by high volatilities. The emerging aspect will be shown in the following Figure 2 shows that according to the size of the economy, expressed in GDP units, Poland, Romania and Hungary, occupy the top positions in the private equity market in Eastern Europe. However, the shares of private equity investments in the total GDP of these countries remain extremely modest, which makes us believe that the private equity in Eastern Europe remains an emerging market.
To be noted that for the same time period (2000 -2016) , the European average in terms of the share of private equity investments in GDP is 0.19%, thus slightly above the share shown in the countries of Eastern Europe. Furthermore, in some developed countries such as Great Britain, the share of private equity investments in GDP has even reached 0.8% of the GDP at the end of 2012. These countries have a mature banking system and entrepreneurs opened to new sources of financing.
As highlighted in Figure 3 The most common way used by equity funds in Eastern Europe to exit a company was the sale to an industrial actor. Thus, out of a total of EUR 741 million of private equity divestments made in 2016, 45% were made by selling the company to an industrial actor. Although the financial markets are fairly developed in countries such as Poland, the divestments made through an IPO were 14% of the total exits, the remaining was represented by the secondary LBOs (32%), the sale of the company to another private equity fund (25%) or write-offs (6%). Kaldor (1957) shown that for long periods of time the ratio of capital invested and GDP remain constant. This means that both the capital invested and the GDP vary at the same rate and in the same direction if a long period is taken into account. In our case if, for a longer period, economic growth is deteriorating, it should also be accompanied by a decrease in the amount of private equity investments, logically reflected by an increase in private equity divestments. The theoretical models of economic growth developed by Barro and Sala-i-Martin (1995) and by Lucas (1998) show a close relationship between the investments made over a certain period and the evolution of GDP. For example, the endogenous economic growth model ("AK") considers that there is a linear function between the growth variable and the direct investment evolution. Caballero (1999) and Khan (2001) have shown that both direct investment and GDP evolve in the same direction, but investment is more volatile because of the investment projects which are less predictable. Following their conclusion, in this research we expect the real GDP growth to be correlated with the private equity divestments, but we also expect much greater volatility in the latter because of the emergence of the private equity market in Eastern European countries. Cumming and MacIntosh (2003) analyse the exit conditions for a private equity fund in the United States and Canada and conclude that the asymmetry of information between the seller and the buyer of the company's shares plays a crucial role in choosing the exit modality of such investment. In our study we expect to see that the asymmetry of information will generate higher volatilities for the divestments compared to the evolution of private equity investments. Cumming (2008) show that the entrepreneurs with experience take in considerations many factors during the planning of an exit strategy from a private equity investment. It was shown that experienced investors choose most of the time very original debt convertible instruments than common equity. This section and negotiation of the debt convertible instruments takes time and takes into account many factors such the economic growth or macro stability of the banking sector or the country. Therefore, we expect to see a certain correlation between the evolution of private equity divestments and the evolution of the GDP growth. In this study we will try to establish a significant relationship between the variation of the divestments in Eastern European countries and the real GDP change over a period of 14 years.
The literature review and the methodology
The form we agreed for the empirical model is the following:
where the is the term "error", ie factors other than the exogenous variable affecting the endogenous variable.
1 / TD -represents the inverse of the total private equity divestments made by private equity funds in Eastern Europe. At the same time, it should be noted that for reasons of data availability we preferred to use the aggregate values at Eastern European level for private equity investments. lnVarGDP -the variation in real terms of the GDP. Real GDP growth has been transformed using natural logarithms. Therefore, the estimated coefficients for this endogenous variable are reflecting the elasticity. Granger (1969) introduced a causality test which could provide us the empirical basis to test the existence of a possible long-term causal link between the total private equity divestments in Eastern Europe and their values in previous years as well as the existence of a long term causal link between the total private equity believed to be at least one that can influence the values of the variable explained. c. The Granger causality test can also be tested in a VAR model. This is the model used in this paper because it allows parallel testing of the bivalent causal link from both X ( , , ….. ) towards Y( ) and vice versa . The empirical econometric model presented in this paper seeks to explain a bivalent causal link between economic growth in Eastern European countries and the evolution of private equity divestments. Therefore, in order to test the absence of a causality link between both variables, we will build a VAR model (model of the autoregressive vector) that will use the temporal series. The VAR model will have the following form:
Where t=1; m= 14 and n= 14 
Where t=1; m= 14, n= 14 and and represent the error term for both equations. In order to study the existence of the Granger causality link between we will follow the steps introduced by Toda and Yamamoto (1995) and revalidated by Atmadja (2005) and also developed by Onuoha, Okonkwo, Okoro, Kingsley (2018): 1. We will build the Vector autoregression (VAR) model. 2. We will run the Granger causality test by also using the OLS -ordinary least squares metrics. 3. Finally, we will build the modified Wald test following a chi-square distribution with a probability less than 0.05%. If the probability of the Wald test exceeds P = 0.05% then we will accept the null hypothesis and conclude that does not cause or vice versa. Bernoth and Colavecchio (2014) compared the impact of the economic growth on the evolution of private equity investments in Eastern European countries with those of Western Europe. The latest seems to be attracting more private equity investment during times of strong economic growth. However, these authors showed a negative evolution of private equity investments during the recession periods and in compensation it is expected that private equity divestments to increase during the recession. The present research studies a bivariate causal link between both the evolution of the economic growth and the evolution of private equity divestments. Therefore, it is relevant to highlight the conclusions of Simionescu (2018) who studies the main drivers of economic growth in Central and Eastern Europe. The main conclusion of this research was that the foreign direct investment was the most important determinant of economic growth in these countries. Park (2018) analysed the impact of macroeconomic variables on the evolution of private equity investments in 34 emerging market nations. This research concluded that for Eastern European countries the economic growth paved a path towards more willingness by the owners of these emerging market firms to sell control stakes in order to obtain the financing needed.
The data
This empirical analysis is based on a time series analysis for the following variables: i) economic growth and ii) the level of private equity divestments in Eastern European countries, more specifically: Bulgaria, the Czech Republic, Poland, Romania, the Baltic States, the former Yugoslav states, Ukraine and Hungary. Figure 4 shows that private equity divestments have a much higher volatility than real GDP growth in Eastern European countries. However, in the empirical analysis of this research, we will try to determine to which extent the economic recession determinates the evolution of the private equity divestments. For this reason, we will check the existence of a Granger causal link between both variables.
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The empirical analysis
Base Model Estimates
Barro (1997) studied the evolution of investment during recession periods on the American continent between 1961 and 1991. This author showed both a direct causal relationship of the private sector investment on the real GDP variation and a reverse causal relationship, explaining that the decline in the investment activity related to private sector is due to periods of economic recession. 
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In this logic, we have also established for the Eastern European countries a relationship between the inverse of private equity divestments (1/TD) and the real GDP variation. This is reflected by the following statistically valid regression: = α + + (t = 1…14) (4) The statistically validated econometric model is the following: 1\TDi= 0.112753 + (-0.008007*logPIBi) +ui (i = 1…14) (5) * where is the error term. According to our model, the variation of real GDP determines 62% of the evolution of total private equity divestments in Eastern European countries. The relationship is negative because in times of economic growth, investors tend decrease the investment activity and to keep the companies they invested in. According to the Student test we can assert with a probability of approximately 99% that this coefficient is non-null, so statistically significant. In order to confirm that the relationship between the inverse of private equity divestments (1 / TD) and the real GDP variation is statistically significant, we also used the F-test. The value of F-statistic is 19.29 which is a high value, and which led us to reject the null hypothesis H₀ : β₁ = β₂ = 0. Thus, the F test confirmed that the chosen model was statistically significant. Barro (1997) studied the investments evolution during the recession periods on the American continent between 1961 and 1991. This author showed both a direct causal relationship of the private sector investment on the real GDP variation and a reverse causal relationship, explaining that the decline in investment activity in the private sector is due to periods of economic recession. In the graph above, it can be clearly seen that the residues have a normal distribution, which allows us to estimate the model by the Ordinary Least Squares estimation (OLS). By running test of White (1980) we obtained N * R² (0,369796) <χ² with 2 degrees of freedom was 5.99 and N * R² (0.172648) <χ² respectively with 1 degree of freedom was 3.84. The results of the test of White (1980) show that the model does not have homoscedasticity problems, which implies that the variance of the squared estimated residuals is constant and we can accept the null hypothesis: H0 = var (u1) = var (u2) = .... = var (uT) = ct. Therefore, 0= homoscedasticity is accepted, and this property makes OLS estimation linear, unbiased and optimal.
Heteroscedasticity test
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Autocorrelation test
To study the existence of an autocorrelation in our model, we have represented graphicly the residual values in t according to their values in t-1. Analysing their graphical representation in Figure 6 , we can see that the distribution of residues is random and that there is no pattern of regular behaviour compared to the right-hand figure in which a positive linear trend of the residues is represented.
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Studia Given that our data represent a time series with an annual frequency, it is pertinent to study the first order of autocorrelation because it might be an autocorrelation between the error terms in t-1 and t. Therefore, we used Durbin-Watson test in order to detect the presence of autocorrelation in the error terms from our linear regression:
We will test the null hypothesis which is Ho: ρ=0 and with is the error term associated with the private equity divestments at time t. If the null hypothesis is validated, then we can conclude that there is an autocorrelation of order 1 between residuals in t and t-1. In the linear regression of our inverse-logarithmic model, we can see that DW has a value of 1,815310. The extremes of the statistic for a significance level of 5% and k '= 1 are as follows: i) the lower critical value is d1 = 1.045 and the upper critical value is dy = 1.350. Hence, DW (1.815310) belongs to the interval d (1.350) and 4-d (2.65) and we can accept the null hypothesis. Our conclusion is that in our model there is no autocorrelation of order 1. 
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The results of the autocorrelation tests and those of heteroscedasticity tests confirm that this econometric model gave us a linear, unbiased and optimal estimation of the econometric relationship between the inverse of private equity divestments and the real GDP variation.
Granger causality test
In this chapter, we have demonstrated the relationship between GDP growth in real terms and the evolution of total investment in Eastern European countries. In the remaining of this paper we will test the existence of a Granger cause-and-effect relationship between both variables. For this we will go through the following steps:
VAR model estimation
The autoregressive vector model will have the following form:
Where m= 14 and n= 14.
Where p=14 and q= 14, Where and are the errors for both equations.
The null hypothesis is stated as follows H0: "There is no Granger causality relationship between the private equity divestments and the variation of the real GDP in Eastern European countries". Hence, we will see if H0: = …… = = 0 and = …… = = 0. The rejection of the null hypothesis means that it was demonstrated the existence of a Granger-type causal link between the private equity divestments and the variation of the real GDP. At the same time, the rejection of the null hypothesis means that the past values of the real GDP variation in Eastern European countries determine the present values of the variable -private equity divestments. The first step of the methodology described above is to estimate the model of the autoregressive vector (VAR) for the two variables. The results of VAR model are as follows: 
Granger causality test
The objective of the Granger causality test is to prove the existence of a long-term relationship between the private equity divestments and the real GDP variation. Using the least squares method, we choose among the results of the Granger test the most statistically significant model. Hence, due to the fact that all probabilities of the χ 2 distribution are higher than 5%, we accept the null hypothesis (H0) and we consider that does not cause Granger and we also exclude the reverse relation:
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do not cause . Therefore, we can conclude that the information provided by the past variation of the real GDP cannot allow us to predict the short-term movements of private equity divestments in Eastern Europe.
Modified Wald test
In order to reinforce our conclusion that there is no Granger bivariate causal link between the two variables, i.e. between the economic growth of the Eastern European countries and the total private equity divestments, we have also estimated a modified Wald test.
Table 3 Modified Wald test estimation results
F-statistic
Degrees of freedom Probability χ Source: the author
